and largely on this account Ellsworth (1932) and Ellsworth and Howard (1934) hold that its action is to lower the renal threshold for phosphate. This view is supported by the fact that if phosphate is infused to keep the plasma phosphate constant, injection of parathyroid extract fails to raise the plasma calcium (Neufield & Collip, 1942) ; or if the ureters are ligated or the animals nephrectomized, injection of parathyroid extract does not raise the plasma calcium level (Tweedy, Templeton & Mcjunkin, 1937) . It is postulated that parathroid decreases tubular re-absorption of phosphate (Harrison & Harrison, 1941 (Stoerk, 1943 ; Monahan & Freeman, 1944a-b 
Piate 1. Osteitis Fibrosa Cystica. (Shelling, 1935 A further effect of the thyroid gland on the skeleton is, of course, to promote growth. In cretins the bones are thick and sclerosed and longitudinal growth is retarded ; the epiphyses and fontanelles fail to close. This is probably part of the failure of development general to all parts of the body, manifesting itself in the skeleton in this way.
It has been observed that hyperthyroidic children grow quickly (Holmgren, quoted by Falta, 1923 It is well recognised that the sex hormones have an effect on epiphyseal closure (Poncet, 1903 ; Tausk & de Fremery, 1935) . Administration of stilboestrol to rats will cause epiphyseal closure. In virilism JOURNAL the epiphyses tend to close early (Gross, 1941) (Fancher, 1932 ; Goldzieher, 1941) , testosterone propionate being used in the male and stilboestrol in the female. It is interesting that stilboestrol imitates the effect of the natural oestrogens on the skeleton as in other respects. On this account it has been considered dangerous to treat young patients with sex hormones lest growth be stopped. Paradoxically, however, it has been observed that smaller doses of sex hormones will stimulate growth as has been observed by Rubinstein and Solomon (1940) , Webster and Hoskins (1940) , Goldzieher (1941) and McCullagh and Rossmiller (1941) . One of the cases described below appeared to have growth stimulated by testosterone treatment.
Injection of oestrogens into mice has been shown to increase bone strength and testosterone to diminish it (Gardner, 1943) . Oestrogens narrow the marrow cavity in mice (Gardner & Pfeiffer, 1938 (Albright, 1940) .
CASE.
Female aged 60 years. During about 3 years she had had three fractures of femur after trivial violence. Radiological examination revealed only widespread osteoporosis (Plate 8). The fractures healed well though rather more slowly than in younger patients. The serum calcium was 9*7, plasma inorganic phosphorus 2*6mg. per 100ml. and plasma alkaline phosphatase 3'6 Bodansky units.
ANTERIOR HYPOPHYSIS.
There are at least two different ways in which this gland may affect the skeleton.
Growth Hormone.
As well as this hormone we have seen that the thyroid gland and gonads affect growth of the skeleton.
At birth the upper part of the body from the crown to the pubis is considerably longer than the lower half from the pubis to the soles of the feet, and the span between the tips of the outstretched fingers is less than the height. (Bauer & Aub, 1941) , and it is concluded that the hormone affects bone directly. Freud and L,evie (1938) (Bayer, 1944 (Cushing, 1932) Male aged 33 years. While serving in the army he complained of vague, widespread pains and was found to have hypertension. Pain later became localized in his back. On examination some months later he was found to have typical facies with plethoric, dusky complexion, obesity of the trunk with gross striae nigra, polycythaemia and hypertension. X-ray showed generalized osteoporosis with thoracic vertebrae 6 and 12 wedge-shaped. Deep X-ray therapy to the hypophysis resulted in dramatic improvement with complete change in facial appearance, return of the bodily contours to normal (except that some kyphosis remained), a fall in blood pressure and red blood cell count, but with no apparent change in the osteoporosis. The pain in the back ceased. This case and the effects of treatment will be more fully reported.
Study of these factors shows how complex is the metabolism of the skeleton. It is possible that the endocrines may affect the bony matrix, the osteoblasts, the osteoclasts, and the milieu bathing the skeleton. The number of factors controlling the milieu itself is great: the calcium in the food, vitamin D intake, renal threshold for calcium and phosphorus which may vary independently, all play a part. In any case of generalized skeletal disease a patient examination of all these factors may be necessary to make a diagnosis.
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